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INTRODUCTION 


This  technical  note  is  intended  to  provide  geographic  and  other  background 
information  to  persons  who  have  an  interest  in  the  Pacific  Missile  Range  facilities 
at  Barking  Sands,  Kauai,  and  in  the  State  of  Hawaii  of  which  Kauai  is  a  part. 

The  information  set  forth  herein  should  be  both  useful  and  interesting  to  res¬ 
idents  and  visitors  alike. 


HAWAIIAN  ISLANDS 
Location  and  Size 

The  Hawaiian  Archipelago  in  the  north-central  Pacific  Ocean  comprises 
eight  large  volcanic  islands  and  a  long  chain  of  islets,  reefs,  end  shoals  that  rise 
above  an  elongated  submarine  ridge  and  stretch  southeast  to  northwest  some 
1,400  nautical  miles  (figure  1). 

The  State  of  Hawaii  consists  of  all  of  the  islands,  islets,  and  reefs  from  the 
large  island  of  Hawaii  in  the  southeast  to  Kure  Island  in  the  northwest  except 
Midway  Islands.  The  atoll  of  Midway  is  a  possession  of  the  United  States  within 
a  naval  defensive  sea  area  and  is  not  a  part  of  the  State  of  Hawaii  (figure  2).  The 
state  lies  between  the  parallels  of  18c  and  29°  north  latitude  and  between  the  me¬ 
ridians  of  154°  ?nd  179°  west  longitude.  It  extends  farther  south  than  any  other 
state  of  the  United  States.  The  most  northern  island  is  about  as  far  north  as 
Tampa,  Florida;  the  most  southern  is  about  as  far  south  as  Mexico  City.  Ha¬ 
waii  has  a  total  land  area  of  6,415  square  statute  miles,  a  population  (1960  cen¬ 
sus)  of  632,772  (figure  3),  and  an  estimated  population  for  1965  of  711,000.  It 
ranks  47th  in  size  and  43rd  in  number  of  inhabitants.  Honolulu,  the  capitol  and 
principal  city,  on  the  island  of  Oahu  is  2,233  nautical  miles  from  Los  Angeles 
(figure  4). 

Geologic  History  and  Structure 

The  Hawaiian  Archipelago  stands  on  a  submarine  platform  erupted  from  a 
zone  of  fissures  on  the  ocean  floor  (figure  5).  Volcanic  activity  is  believed  to 
have  moved  progressively  toward  the  southeast.  The  completeness  of  the  ero¬ 
sion  cycle  and  its  stage  of  development  have  proceeded  in  the  same  direction. 

The  western  portion  of  the  chain,  the  leeward  group,  is  almost  completely  erod¬ 
ed.  Only  a  few  rocky  islets  and  coral  atolls  remain.  The  volcanoes  that  once 
existed  have  been  eroded  below  sea  level,  and  their  truncated  cones  form  the 
platform  on  which  coral  grew  to  form  reefs  and  islands.  The  eight  islands  of 
the  southeastern  end,  the  windward  group,  are  volcanic  mountains  of  varying 
age  and  show  various  phases  of  development.  They  represent  the  remnants  of 
15  distinct  volcanoes,  5  forming  the  island  of  Hawaii,  2  each  forming  Oahu, 

Maui,  and  Molokai,  and  1  forming  each  of  the  other  islands.  Four  volcanoes 
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Figure  1.  Location  Map,  Hawaiian  Islands, 
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Mar.  18  HAWAII-ADMISSION  INTO  UNION  ILL.  »o-3 

t 

t  Sac.  2.  The  Stata  of  Hawaii  shall  consist  of  all  tha  islands,  together 

with  tha ir  appurtenant  raafs  and  territorial  waters,  included  in  tha  Ter¬ 
ritory  of  Hawoii  on  tha  data  of  enactment  of  this  Act,  except  tha  otoll 
known  as  Palmyra  Island,  togathar  with  its  oppurtenant  reefs  ond  terri¬ 
torial  waters,  but  said  Stata  shall  not  be  deemed  to  include  the  Midway 
Islands,  Johnston  Island,  Sand  Island  (offshore  from  Johns'on  Island), 
or  Kingman  Reef,  together  with  their  appurtenant  reefs  and  territorial 
waters. 


Figure  2,  Delimitation  of  the  State  of  Hovali,  Section  2,  Public  Law  86-3. 


have  erupted  in  historic  times,  one  on  the  island  of  Maui,  and  three  on  the  is¬ 
land  of  Hawaii.  The  oldest  domes,  those  at  the  western  end  of  the  windward 
group,  are  characterized  by  exceptionally  heavy  erosion,  and  deep  canyons  are 
evident  where  water  action  has  scoured  away  the  basaltic  lava  rock. 
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History  and  Government 


The  Hawaiian  Islands  were  introduced  to  Europeans  as  a  result  of  the  third 
voyage  of  Captain  James  Cook,  famous  navigator  of  the  British  Royal  Navy. 
Captain  Cook  first  sighted  the  island  of  Kauai  in  January  177«,  and  anchored  in 
Waimea  Bay  on  the  southwest  side  of  the  island  on  January  20th.  The  islands 
were  named  the  Sandwich  Islands  in  honor  of  the  Earl  of  Sandwich,  the  First  Lord 
of  the  British  Admiralty.  In  1770,  after  voyaging  to  North  America,  Captain 
Cook  returned  to  the  Hawaiian  Islands  where  he  was  killed  in  a  conflict  with  na¬ 
tives  on  the  island  of  Hawaii. 


Warlike  chiefs  ruled  various  islands  until  Kamehameha  succeeded  in  estab¬ 
lishing  a  Polynesian  Kingdom  and  became  undisputed  ruler  of  the  whole  group. 

In  1894  a  republic  was  declared,  and  in  1898  a  petition  from  the  Hawaiian  Gov¬ 
ernment  was  passed  by  the  Congress  of  the  United  States  annexing  the  Hawaiian 
Islands  to  the  United  States.  In  1900  Congress  established  a  territorial  govern¬ 
ment  for  the  islands,  and  the  area  was  known  as  the  Territory  of  Hawaii.  By 
presidential  proclamation  on  August  21,  1959,  Hawaii  officially  became  the  50th 
state  of  the  United  States. 

Race  and  Language 


The  original  people  of  the  Hawaiian  Islands  were  part  of  the  Polynesian  race 
whose  ancestors  are  believed  to  have  migrated  eastward  from  Malaysia  early  in 
the  Christian  era.  The  main  body  of  Polynesians  settled  in  the  Society  Islands. 
From  there,  centuries  later,  Polynesian  voyagers  and  explorers  ranged  out  to 
occupy  the  islands  from  Hawaii  in  the  north  to  New  Zealand  in  the  south  and  to 
the  Tuamotu  Archipelago  and  other  islands  in  the  east, 
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Includes  area  (3  square  miles)  of  outlying  islands, 
part  of  Honolulu  division. 

Includes  population  (15)  of  outlying  islands,  part 
of  Honolulu  division. 


FATHOMS 


At  the  time  of  Captain  Cook's  visit,  the  Hawaiian  Islands  had  a  homogeneous 
population  estimated  to  have  been  approximately  300.000.  Travelers  from  Eu¬ 
rope  brought  diseases  against  which  the  Hawaiians  had  no  immunity  and,  as  a 
result,  the  death  rate  increased  sharply.  By  1872  the  population  had  dropped  to 
56,  897.  However,  immigration  from  many  different  countries  reversed  this 
trend  and  eventually  produced  the  extraordinary  intermixing  of  races  that  is  evi¬ 
dent  today. 

There  are  enough  similarities  in  the  languages  of  the  Hawaiians,  3  itians, 
Samoans,  and  the  Maoris  of  New  Zealand  to  establish  their  affinity  and  e  nmon 
progenitors.  Today  the  language  of  Hawaii  is  English,  but  Hawaiian,  Chinese, 
Tagalog,  Japanese,  and  many  other  languages  may  be  heard.  The  Hawaiian  lan¬ 
guage  is  soft  and  musical  with  vowels  and  liquids  predominating.  Only  12  letters 
(the  vowels  and  h.  k,  1,  m,  n.  p,  and  w)  are  used  to  represent  the  40  syllables 
that  make  up  ihe  more  than  20,000  words.  Today  the  place-names  of  the  islands 
reflect  much  of  the  original  Polynesian  culture  (table  1).  Many  of  the  names  are 
difficult  to  translate  because  of  their  great  antiquity  and  the  changes  they  have 
undergone. 

Biota:  Flora  and  Fauna 

The  isolation  of  the  islands  and  their  great  diversity  of  soil,  relief,  drain¬ 
age  and  climate  have  led  to  the  development  of  a  unique  and  diversified  flora. 
Many  of  the  indigenous  species  are  found  nowhere  else.  There  are  more  than 
1,000  native  flowering  plants,  including  300  kinds  of  trees,  about  150  species  of 
ferns  (among  them  tree  ferns  25  to  30  feet  high),  and  hundreds  of  species  of 
mosses,  fungi,  and  algae. 

The  animals  of  the  islands  have  likewise  evolved  into  many  species,  with 
particularly  large  numbers  of  birds,  insects,  and  Crustacea.  In  contrast,  there 
are  but  few  land  animals.  There  are  no  native  reptiles  or  amphibians,  and  the 
only  native  land  mammal  is  a  bat.  Domesticated  animals  brought  to  the  islands 
by  the  Hawaiians  included  the  pig,  the  dog,  and  the  jungle  fowl.  The  introduction 
of  animals  by  Europeans  was  begun  by  Captain  Cook  in  1778  and  by  English  navi¬ 
gator  George  Vancouver  some  years  later. 

Climate 

The  remarkable  features  of  the  climate  of  the  Hawaiian  Islands  are  the  vast 
differences  in  rainfall  over  adjacent  areas;  the  persistently  equable  temperature 
devoid  of  seasonal  or  sudden  changes  and  with  only  a  very  moderate  difference 
between  the  averages  of  winter  and  summer  months;  and  the  tenaciousness  of  the 
trade  winds  over  the  general  locality. 
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Table  1.  Glaaaary  of  Word*  Frequently  Occurring  In  Hawaiian  Geographic  Nemea 


. 

.  .  rough  lava 

La . 

...  the  aun 

•  •  way 

Lae . 

Ahva . 

.  .  a  mound,  a  heap 

Lam . 

.  the  *k\  ‘if  even 

‘Alma . 

.  .  tarn) 

L»f" . 

a  narr-  >■  udgr 

Alt  .  . 

.  .  a  **va 

Liu . 

.  .  .  bilgewalrr 

1  ^ 

Ac . 

Let . 

...  a  taro  patch 

Apana  . 

.  .  a  district 

Loiht . 

.  .  .  long 

Au . 

.  .  a  current.  time 

Loko . 

a  ftah  pund 

■ 

It  t 

>••*1 . 

.  .  a  valley 

Lot . 

.  .  .  two 

t^voeho . 

a  moauaient,  calm 

Luu . 

.  ,  .  to  dive 

EleeU . 

.  .  black 

tfakanl . 

.  .  .  wind 

Haiti . 

.  narrow,  cloa* 

Matino . 

.  .  .  calm 

Hala . 

Pamdamua  Ira* 

Manawai-  . 

...  a  branch  of  a  atteam 

Hal* . 

.  .  houa* 

Manoa . 

.  .  .  thick,  broad 

Hw . 

.  .  a  Item,  Hibiscus  (ilicccua 

Mann . 

...  a  bird 

Hihta . 

.  .  wild 

Mauna  . 

.  .  .  a  mountain 

ocean 

Homo . 

.  a  harbor 

Uokupuni  . 

.  .  .  an  Inland 

Ho»iua . 

.  .  land 

Muliwai . 

...  a  river 

Hoc . 

,  n*w 

Nlu . 

.  a  coconut  tree 

Hu'a . 

.  .  a*a  foam 

Nui . 

.  .  .  great 

Iki . 

.  .  lmu 

Nuku . 

.  .  .  a  narrow  entrance  of  a  river  or  hurbor 

Hull . 

.  .  pabblwa 

Ohe . 

.  .  bamboo 

I— . 

.  .  nina 

On# . 

.  .  .  aand 

Ka . 

,  .  the 

Pa . 

...  a  fence,  an  mclcaure 

Kahawal . 

.  .  watar  coura* 

Peak**  . 

.  ■  .  11  meat  on* 

Kaliua . 

.  ail*,  foundation 

Pah  oc  hoe  . 

.  .  smooth 

Kal . 

.  .  aaa 

Paihi . 

.  .  .  a  place  where  there  ia  a  waterfall  only 

Kaikwono  . 

.  .  bay 

in  rainy  weather 

Kala . 

.  .  rough,  prickly 

Pall . 

...  a  precipice 

Kaaiani . 

.  .  a  tree,  Calophyllum  inophyllu* 

Pelolo  .  . 

.  .  clay 

Kapuai . 

.  .  a  foot 

PtJho . 

.  .  n  dead  culm 

Kauhala  . 

.  .  village 

Pono . 

.  .  .  tight 

Kaa . 

.  whlta 

Po*o . 

.  head 

Ke*  and  K  kee.  .  . 

.  .  crooked 

Puu . 

.  .  .  post 

K*l# . 

.  .  muddy 

Puh. . 

.  .  .  to  blow 

Ka’oka'o . 

.  .  whlta 

Puka . . 

.  .  .  an  opening,  a  door 

Kim . 

.  .  numerous 

Pau . 

a  hill 

Ko . 

.  .  sugarcane 

Ua . 

.  .  .  rain 

Koa . 

.  .  a  tta*,  Acacia  k«i 

Uka . 

.  .  .  inland 

Kolu  ........ 

.  .  three 

Ula  and  Ulaula  .... 

•  •  red 

Kuna  ........ 

.  .  leewatd 

Uh  and  Uliull . 

.  .  .  blue 

Kowi . 

.  .  a  channel 

Waa . 

.  .  .  a  canoe 

Kua . 

.  .  a  back,  a  ndg# 

Waa . 

...  a  furrow,  channel 

Kabul . 

.  .  a  tree.  Aleurite*  moluccana 

hah* .  . 

...  a  mouth 

Kwkul  wo . 

.  .  atilt*,  the  atilt  plovei 

Wai . 

.  .  •  water 

Wailele  and  Vaihi  .  . 

.  .  a  waterfall 

As  a  general  statement  it  may  be  said  that  the  climate  of  the  Hawaiian  Is¬ 
lands  is  unusually  pleasant  for  an  area  situated  at  such  a  latitude.  The  north¬ 
east  trade  winds,  blowing  in  from  cool  ocean  areas,  modify  the  temperature  and 
carry  a  heavy  load  of  moisture,  much  of  which  is  dropped  on  the  islands.  Rough 
relief  and  a  wide  range  in  elevation  produce  great  differences  in  temperature 
and  rainfall  within  short  distances. 

For  example,  from  windward  to  leeward  slopes  instances  of  pronounced  and 
sudden  decline  in  rainfall  can  be  found.  This  is  well  illustrated  in  central  Kauai, 
where,  near  the  summit  of  Mount  Waialeale,  at  an  elevation  of  5, 075  feet,  the  av¬ 
erage  amount  of  rain  is  over  450  inches,  while  15  miles  southwest  on  the  lee¬ 
ward  side  it  is  less  than  20  inches  (figure  6). 


AVERAGE  ANNUAL  RAINFALL 


UNDER  40  INCHES 
40  TO  80  INCHES 
80  TO  120  INCHES 
120  TO  160  INCHES 
ABOVE  160  INCHES 


5  10 

MILES 


7  )  HILOA,  MANAWAIOPUNA 
1/  DIVIDE,  KAUI  ISLAND 

ELEVATION  2,080  FEET  29  YEARS 
ANNUAL  218  85 


CT'soN^ror^oinHl'. 


PALI  TRAIL,  KAUI  ISLAND 


ELEVATION  850  FEET  8  YEARS 
ANNUAL  1<  81 


PAPUAA,  KAUI  ISLAND 


ELEVATION  538  FEET  24  YEARS 
ANNUAL  100.30 
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Figure  6.  Rainfall  Map  of  Kauai,  With  Monthly  Distribution 
of  Precipitation  for  Seloctod  Station*. 
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The  marked  marine  influence  combined  with  the  persistent  trade  winds  per¬ 
mit  relatively  little  uncomfortable  heat.  Discomfort  is  sometimes  experienced 
when  the  trade  winds  temporarily  give  way  to  light  changeable  or  southerly  winds 
with  resultant  comparatively  high  humidity.  In  summer  the  trade  winds  blow 
with  a  high  degree  of  persistency;  the  periods  of  so-called  kona  weather  are 
most  noticeable  in  the  fall.  The  word  kona,  of  Polynesian  origin,  means  Ice- 
ward.  In  the  climatological  sense  it  refers  to  the  southerly  winds  and  the  ac¬ 
companying  weather  on  the  normally  leeward  sides  of  the  principal  Hawaiian 
Islands,  which  have  become,  temporarily,  the  windward  sides.  The  konas  are 
the  major  element  of  climatic  variation  with  time  in  the  Hawaiian  Archipelago. 
They  cause  the  greatest  portion  of  the  differences  between  cool  and  warm  sea¬ 
sons;  they  also  bring  rain  to  otherwise  arid  portions  of  the  major  islands. 

Temperatures  are  generally  lower  than  in  similiar  latitudes  and  altitudes 
elsewhere.  There  is  a  decrease  of  temperature  with  rise  in  elevation.  Freez¬ 
ing  temperatures,  frost,  and  snow  rarely  occur  below  4,000  feet.  Thunder¬ 
storms  are  infrequent  and  practically  never  severe.  Hail  seldom  occurs.  Local 
storms  are  occasionally  accompanied  by  winds  of  sufficient  force  to  do  limited 
damage  to  trees  and  other  property,  but  severe  storms  such  as  tornadoes,  hur¬ 
ricanes,  or  typhoons  are  very  uncommon.  So-called  thick  weather  is  almost 
unknown  and  usually  confined  to  mist  or  rain,  but  on  rare  occasions  fog  may 
develop  for  a  day  or  two. 

Tides  and  Currents;  Ocean  Temperature  and  Salinity 

The  periodic  tides  in  the  Hawaiian  Islands  are  small;  the  average  rise  and 
fall  is  only  1  to  2  feet.  The  tides  along  the  southern  coasts  of  islands  occur  1 
to  1  1/2  hours  later  than  along  the  northern  coasts,  with  high  water  intervals  of 
2  to  4  hours.  Tidal  currents  are  generally  weak  and  are  influenced  by  winds  and 
oceanic  movements.  In  the  channels  between  the  larger  islands,  tidal  currents 
are  mainly  reversing,  but  they  are  rotary  in  more  open  waters,  and  continually 
shift  direction  in  a  clockwise  movement.  Oceanic  currents  are  variable  but  gen¬ 
erally  depend  on  the  velocity  and  direction  of  the  wind.  Great  seismic  ser -waves 
or  tsunamis  have  visited  the  islands  from  time  to  time  and  cause  widespread 
destruction  and  loss  of  life.  The  United  States  Coast  and  Geodetic  Survey  ad¬ 
ministers  a  sea-wave  warning  system  that  alerts  the  Hawaiian  Islands,  other 
Pacific  islands,  and  most  of  the  countries  bordering  the  Pacific. 

Seasonal  changes  of  ocean  surface  variables  are  relatively  small.  The  sea¬ 
sonal  surface  water  temperature  range,  for  example,  is  approximately  4°  to 
5°F.  The  mean  summer  high  is  about  78°F  and  varies  locally  from  75°  to  80°F. 
The  mean  winter  low  is  about  74°F,  with  local  variations  from  73°  to  76°F.  The 
mean  salinity  is  about  35°/00  (parts  per  thousand),  ranging  from  34. 4°/c  to 
35. 3°/'0  (see  appendix  for  detailed  charts) . 
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ISLAND  OF  KAUAI  AND  THE  BARKING  SANDS  TACTICAL  UNDERWATER 
RANGE  FACILITIES 


Location 

The  Barking  Sands  Tactical  Underwater  Range  (BARSTUR)  is  located  in  a 
50-square-mile  ocean  area  in  the  north-central  Kaulakahi  Channel  that  separates 
Kauai  some  15  nautical  miles  from  the  privately  owned  island  of  Niihau  to  the 
west.  The  support  facilities  for  the  underwater  range  are  located  on  the  low 
western  coastal  plain  of  the  island  of  Kauai.  Included  are  an  instrumentation 
site  to  the  east  on  Niu  Ridge  at  an  elevation  of  7S0  feet,  and  an  instrumentation 
complex  some  5  miles  northeastward  on  Makaha  Ridge  at  an  elevation  of  about 
1,500  feet  (see  figures  7  through  10). 

Kauai,  the  northernmost  island  of  the  Hawaiian  windward  islands  and  fourth 
largest  of  the  eight  major  islands  in  the  southeastern  part  of  th^  archipelago,  is 
located  at  22°05'  north  latitude  and  159°30'  west  longitude.  The  island  measures 
about  33  statute  miles  east  to  west  by  25  miles  north  to  south;  it  is  roughly  cir¬ 
cular,  with  a  land  area  of  551  square  statute  miles.  Kauai  has  a  population  of 
27,922  according  to  the  1960  census.  (Additional  census  information  is  presented 
in  the  appendix.) 

Physical  Geography 

Kauai  is  the  deeply  eroded  and  dissected  remains  of  a  former  volcanic  dome 
that  now  culminates  in  the  central  part  of  the  island  in  Kawaikini  peak  at  an  ele¬ 
vation  of  5,170  feet,  the  highest  point  on  the  island  (figures  11  and  12).  The 
former  caldera  that  extends  northwestward  and  is  now  filled  by  erosional  depos¬ 
its  forms  a  4,000-foot-high  upland  that  is  occupied  by  the  boggy  Alakai  Swamp. 
The  mountains  on  the  west  and  north  sides  are  deeply  dissected  by  numerous 
streams  that  have  cut  deep  gorges  and  left  steep,  jagged  ridges.  The  slopes  on 
the  east  and  south  are  gullied,  and  a  coastal  plain  extends  seaward  from  the 
mountain  flanks.  The  northwest  Na  Pali  coast  is  steep-to  and  backed  by  high 
bluffs  where  the  elevated  upland  drops  abruptly  to  the  sea. 

A  coastal  alluvial  plain  extends  2  or  3  miles  inland  and  fringes  the  west  side 
of  the  island  for  about  10  miles — from  the  Waimea  River  around  Kokole  Point 
northward  to  the  Barking  Sands  area  beyond  Nohili  Point.  The  Barking  Sands 
sand  hills,  a  dune  area  composed  of  sand,  white  coral,  and  lava  fragments,  re¬ 
ceived  their  name  because  of  the  peculiar  woofing  noise  they  make  when  skidded 
on  or  rubbed.  The  shore  of  the  western  coastal  plain  is  largely  sand  dunes  and 
windblown  deposits;  the  eastern  edge  of  the  plain  is  marked  by  talus  deposits  a- 
long  prominent,  abrupt  cliffs  that  front  the  mountainous  slopes.  The  coast  along 
the  south  and  east  is  low  and  rocky,  with  some  sandy  beaches.  The  20-fathom 
depth  curve  is  seldom  more  than  a  mile  from  shore  and  is  usually  not  far  from 
the  coral  reefs  that  fringe  parts  of  the  coast. 
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Figure  10.  Site  Mop  of  Mokoho  Ridge  Instrumentation  Complex, 


Waimea  Canyon,  often  called  the  Grand  Canyon  of  the  Pacific,  is  the  spec¬ 
tacular,  deeply  cut  valley  of  the  Waimea  River.  The  canyon,  which  heads  in  the 
west-central  highlands,  is  about  10  miles  long,  nearly  3,000  feet  deep,  and  a 
mile  wide.  The  upper  canyon  and  its  tributaries  form  the  southeastern  edge  of 
the  plateau  that  drops  off  to  the  northwest  along  the  Na  Pali  coast.  The  coast, 
which  is  inaccessible  except  by  helicopter  or  boat,  includes  several  state  parks. 

There  are  some  local  variations  from  the  general  climatic  pattern  of  the  Ha¬ 
waiian  Islands  (see  tables  12  and  13  in  appendix).  The  trade  winds  tend  to  divide  on 
the  easterly  side  of  Kauai.  Part  of  the  windflow  follows  the  north  coast  and  part 
the  south  coast.  On  the  west  side  between  Mana  and  Makaha  Points,  calm  to 
light  variable  airs  prevail,  although  north  to  northwest  winds  are  found  slightly 
inland  at  Mana.  Toward  the  southwest  coast,  a  moderate  southwest  wind  some¬ 
times  occurs  at  Waimea  Bay  while  a  strong  east  wind  is  blowing  about  2  miles 
offshore.  At  Makaweli,  easterly  winds  prevail  during  most  months. 
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ogurc  V.  Elevation  Mop  of  Kauai. 


Ocean  currents  around  Niihau  are  usually  from  north  to  south,  but  currents 
through  the  channel  between  Niihau  and  Kauai  are  usually  from  southeast  to 
northwest.  These  currents  are  extremely  variable,  especially  during  the  winter 
months  when  strong  southerly  and  southwesterly  winds  occur.  Currents  around 
Kauai  are  also  quite  variable,  usually  following  the  winds,  but  sometimes  revers¬ 
ing  during  the  first  calm  after  strong  trade  winds. 

Transportation  and  Accommodations 

Kauai  is  called  the  Garden  Isle  of  the  islands  and  tourism  vies  with  agricul¬ 
ture  (sugarcane,  pineapple,  cattle)  as  the  most  important  industry.  Hawaii's 
two  scheduled  airlines,  Aloha  Airlines  and  Hawaiian  Airlines,  provide  many  dai¬ 
ly  flights  to  Kauai.  There  are  also  a  number  of  certified,  dependable  air  taxi 
services  operating  between  the  islands.  The  95-mile  flight  from  Honolulu  to  Li- 
hue,  the  principal  town  and  county  seat  of  Kauai,  takes  about  25  minutes.  There 
are  no  scheduled  commercial  flights  to  any  other  points  on  the  island  except  Li- 
hue,  although  there  are  airfields  at  Port  Allen  and  at  Barking  Sands. 

Lihue  Airport  is  situated  about  2  miles  from  the  town.  Rental  cars  and 
transportation  to  various  island  hotels  are  available.  The  Hawaii  Visitors 
Bureau  Visitor  Information  Center  is  located  at  the  airport. 

The  standard  time  used  in  most  of  Hawaii  is  10  hours  slow  of  Greenwich 
Mean  Time;  2  hours  earlier  than  Pacific  standard  time. 

There  are  no  accommodations  (table  2)  for  visitors  at  the  Barking  Sands  fa¬ 
cility.  Most  of  the  hotels  and  motels  are  located  in  the  Lihue  urea  or  along  the 
south  coast  in  the  Port  Allen/  Poipu  area.  The  east  coast  features  accommoda¬ 
tions  and  resort  hotels  in  the  Wailua/Kapaa  area  and  north  at  Hanalei.  Rates 
for  accommodations  and  meals  at  most  resort  hotels  are  moderate  to  high.  See 
table  3  for  mileage  and  driving  times. 

Hie  island  of  Kauai  has  grown  as  a  tourist  attraction  and  offers  a  great  va¬ 
riety  of  outdoor  activities.  There  are  bathing  beache  ;  and  such  offshore  water 
sports  as  surfing,  water-skiing,  outrigger  canoeing,  deep  seafishing,  and  coast¬ 
al  cruising.  Hiking,  golf,  horseback  riding,  and  mountain  goat  and  wild  boar 
hunting  are  also  available.  Visits  to  historical  sites  and  scenic  localities,  in¬ 
cluding  the  Fern  Grotto,  and  rides  by  river  launch  on  the  Wailua  River  are  al¬ 
ways  popular. 

Directions  to  the  Barking  Sands  Facility 

To  reach  the  Barking  Sands  facility  from  Lihue  Airport,  one  follows  the 
main  road  through  Lihue  and  on  southwest  along  the  southern  coast  of  the  island. 
The  road,  State  Highway  50,  winds  through  fields  of  sugarcane  to  Port  Allen.  At 
Port  Allen,  one  of  the  island's  two  major  harbors,  berthing  space  for  ships  that 
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Table  2.  Accommodations  on  Kauai 


1 

3 


Lihue  Area: 

Kauai  Surf 
Hele-Ka-Lanl  Motel 
Hale  Lihue 
Hale  Pumehana 
Hi -Way  Motel 
Motel  Lanai 
Palm  Haven  Hotel 

Port  Allen/Poipu  Area;  West  of  Lihue,  South  Coast 

Jerves  Motel 
Waiohai 

Prince  Kuhio  Hotel  and  Apartments 
Polynesia  Inn 
Poipu  Shores 

Garden  Isle  Beach  Apartments 
Poipu  Beach 

Waimes/Kokee  Area:  West  of  Lihue,  Southwest  Coast 

Kokee  Lodge 
Menehune  Manor 

Wailua/Kapaa  Area:  North  of  Lihue,  East  Coast 

Coco  Palms  Resort  Hotel 
Tropical  Inn 
Lihi~Kai 
Wailua  Crest 
Hotel  Coral  Reef 

Hanalei  Area:  North  of  Lihue,  North  Coast 

Hanalci  Plantation 
Hanalei  Apartments 


\ 


I 


Table  3,  Mileage  and  Driving  Timet 


From  Lihue  south  to: 

Poipu 

14  miles 

40  minutes 

Wuimea 

25  miles 

1  hour 

Kekaha 

29  miles 

1  hour  5  minutes 

Waitnea  Canyon 

40  miles 

2  hours 

Kaialau  Lookout 

50  miles 

2  hours  10  minutes 

From  Lihue  north  to: 

Wailua  River 

7  miles 

20  minutes 

Hanalei 

35  miles 

1  hour  15  minutes 

Haena 

41  miles 

1  hour  30  minutes 

i 


support  the  underwater  range  has  been  provided  by  the  State  of  Hawaii.  Port  Al¬ 
len  on  the  south  coast  and  Nawiliwili  on  the  east  coast  are  the  only  commercial 
harbors  and  the  only  places  that  afford  shelter  in  almost  all  types  of  weather. 
They  are  ports  for  a  few  interisland  barges  and  transpacific  vessels.  Most  in¬ 
terisland  passenger  traffic  is  by  air. 
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Continuing  along  the  south  coast,  25  miles  from  Lihue  and  about  1-hour 
driving  time,  the  settlement  of  Waitnea  at  the  mouth  of  the  Waimea  River  is 
reached.  Here  is  the  site  of  Captain  Cook' s  first  Hawaiian  landing  and,  in  the 
past,  a  favorite  provisioning  port  of  Pacific  traders  and  whalers.  Here  also 
one  may  see  the  ruins  of  a  fort  built  in  1815  by  the  Russian  Fur  Company,  which 
hoped  to  seize  Kauai  for  the  Czar.  The  United  States  Department  of  Interior  has 
suggested  this  site  as  a  historical  monument. 

Twenty-nine  miles  from  Lihue  at  the  town  of  Kekaha,  the  road  branches  with 
the  road  to  Barking  Sands  continuing  along  the  coast.  The  road  from  Kekaha 
runs  along  the  west  coast  for  about  8  miles  to  the  settlement  of  Mana.  The  land 
is  relatively  flat  and  nearly  all  planted  to  sugarcane.  The  Barking  Sands  facility 
lies  along  the  coast  west  of  Mana.  The  remote  instrumentation  complex  at  Niu 
Ridge  is  reached  by  sugar  plantation  roads  south  and  eastward  of  Mana. 

At  Kakaha  where  the  road  branches,  the  Waimea  Canyon  road  leaves  the 
coastal  fields  of  sugarcane  and  winds  northward  up  arid,  cactus-covered  hills 
along  Puehu  Ridge  to  an  elevation  of  about  2,200  feet,  where  it  reaches  the  rim 
of  Waimea  Canyon.  The  road  continues  along  the  canyon  rim  to  Kokee  State 
Park,  a  distance  of  some  16  miles  from  Kakaha. 

Three  miles  farther,  some  50  miles  from  Lihue,  the  road  ends  at  Kalalau 
Lookout,  where  the  upland  drops  off  some  4,000  feet  through  a  lush  green  valley 
to  the  Pacific  Ocean.  The  remote  instrumentation  complex  at  Makaha  Ridge  is 
reached  by  i  4  1 /2-mile  access  road  that  heads  west  from  the  Waimea  Canyon 
road  south  of  Kokee  Park.  The  National  Aeronautics  and  Space  Administration' s 
Kokee  satellite  and  missile  tracking  station  is  located  near  the  junction  of  the 
Makaha  Ridge  access  road. 
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Tab l«  4,  Lint  of  Available  Hawaiian  Island  Charts,  U«S.  Naval 
Oceanographic  Office  and  U.S.  Coast  ond  Geodetic  Survey 
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TabU  5.  Li*t  of  AvailabU  Chart*,  Hawaii  to  Niihoti,  U.S.  Naval 
OcoanogropMc  Offlca  and  U.S.  Coast  and  GoodUtic  Suivay 
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Tobls  12.  Climatic  Data,  Kauai,  Comparing  Leaward 
Station*  With  Upland  Stations 
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Tabla  13.  Rainfall  Data,  Kauai,  Solactad  Stations 
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Tabl«  14.  Monthly  Tomptraturos,  Extromo 
Tomptraturt  Kongo*,  and  Numbor  of  Day* 

of  Oh&e'vrtian*  for  Barking  Sand* 


PROCLAMATIONS 


No.  3309 

August  25,  1959,  24  F.R.  6868 

ADMISSION  OF  THE  STATE  OF  HAWAII  INTO  THE  UNION 
BY  THE  PRESIDENT  OF  THE  UNITED  STATES  OF  AMERICA 
A  PROCLAMATION 

WHEREAS  the  Congress  of  the  United  States  by  the  act  approved  on  March  18,  1959  (73 
Stat.  4), 1  accepted,  ratified,  and  confirmed  the  constitution  adopted  by  a  vote  of  the  people  of 
Hawaii  in  an  election  held  on  November  7,  1950,  and  provided  for  the  admission  of  the  State 
of  Hawaii  into  the  Union  on  an  equal  footing  with  the  other  States  upon  compliance  with  cer¬ 
tain  procedural  requirements  specified  in  that  act;  and 

WHEREAS  it  appears  from  the  information  before  me  that  a  majority  of  the  legal  votes 
cast  at  an  election  of  June  27,  1959,  were  in  favor  of  each  of  the  propositions  required  to  be 
submitted  to  the  people  of  Hawaii  by  section  7(b)  of  the  act  of  March  18,  1959;  and 

WHEREAS  it  further  appears  from  information  before  me  that  a  general  election  was  held 
on  July  18,  1959,  and  that  the  returns  of  the  general  election  were  made  and  certified  as  pro¬ 
vided  in  the  act  of  March  18,  1959;  and 

WHEREAS  the  Governor  of  Hawaii  has  certified  to  me  the  results  of  the  submission  to 
the  people  of  Hawaii  of  the  three  propositions  set  forth  in  section  7(b)  of  the  act  of  March  18, 
1959,  and  the  results  of  the  general  election;  and 

WHEREAS  I  find  and  announce  that  the  people  of  Hawaii  have  duly  adopted  the  proposi¬ 
tions  required  to  be  submitted  to  them  by  the  act  of  March  18,  1959,  and  have  duly  elected  the 
officers  required  to  be  elected  by  that  act: 

NOW,  THEREFORE,  I,  DWIGHT  D.  EISENHOWER,  President  of  the  United  States  of 
America,  do  hereby  declare  and  proclaim  that  the  procedural  requirements  imposed  by  the 
Congress  on  the  State  of  Hawaii  to  entitle  that  State  to  admission  into  the  Union  have  been 
complied  with  in  all  respects  and  that  admission  of  the  State  oi  Hawaii  into  the  Union  on  an 
equal  footing  with  the  other  States  of  the  Union  is  now  accomplished. 

IN  WITNESS  WHEREOF,  I  have  hereunto  set  my  hand  and  caused  the  Seal  of  the  United 
States  of  America  to  be  affixed. 

Done  at  the  City  of  Washington  at  four  p.  m.  E.D.T.  on  this  twenty-first  day  of  August  in 
[seal]  the  year  of  our  Lord  nineteen  hundred  and  fifty-nine,  and  of  the  Independence  of  the 
United  States  of  America  the  one  hundred  and  eighty-fourth. 

DWIGHT  D.  EISENHOWER 

CHRISTIAN  A.  HERTER, 

Secretary  of  State. 


Figure  13. 
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Proclamation  of  Admire ion  of  tho  State  of  Hawaii  Into  the  Union. 
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Kauai  County 

28,176 

Eleele-Kalaheo  division 

4,212 

Hanapepe  (U) 

384 

Kalaheo  (U) 

1,185 

Hanalel  division 

1,312 

Kapsa  division 

3,439 

Kapaa  (U) 

3,439 

Kaumakani-Hanapepe  division 

2,834 

Hanapepe  (U) 

999 

Kekaha-Waimea  division 

3,969 

Kekaha  (U) 

2,082 

Waimea  (U) 

1,312 

Koloa-Poipu  division 

2,800 

Koloa  (U) 

1,426 

Lihue  division 

4,106 

Lihue  (U) 

3,908 

Niihau  division 

254 

Puhi-Hanamaulu  division 

2,191 

Waiiua-Anahola  division 

3,059 

Wailua  Houselots  (U) 

1,129 

#,U°  denotes  an  unincorporated  place. 


Figure  14.  Population  of  Kauai  County  by  Census  Divisions,  196 0. 
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Figure  16.  Graphic  Inde*  of  U.S.  Oceanographic  Office  ond  U.S.  Coo*t  ard  Geodetic  Survey  Cherts:  Hawaii  to  Niihou. 
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United  States  Series  of  Topographic  Maps.  This  is  a  series  of  topographic  maps 
produced  by  the  Army  Map  Service,  and  published  and  distributed  for  civilian 
use  by  the  Geological  Survey.  The  following  maps  cover  areas  in  Hawaii: 
Hawaii  North.  Limiting  parallels,  19°30f  and  20°30#.  Limiting  meridians, 

1 54c’35f  and  156°  05f.  Contour  interval,  200  feet.  Size,  22  by  34  inches. 
1941.  Also  available  i.i  a  woodland  edition. 

Hawaii  South.  Limiting  parallels,  18°30r  and  19°30r.  Limiting  meridians, 
154°35#  and  156°0Sf.  Contour  interval,  200  feet.  Size,  22  by  32  inches. 
1941.  Also  available  in  a  woodland  edition. 

Kauai.  Limiting  parallels,  21°30*and  22°30f.  Limiting  meridians,  159°  and 
160  35*.  Contour  interval,  200  feet,  with  supplementary  contours  at  100- 
foot  intervals.  Size,  24  by  29  inches.  1951. 

Maui.  Limiting  parallels,  20°30' and  2 1°30#.  Limiting  meridians,  155°58* 
and  157°30'.  Contour  interval,  200  feet.  Size,  24  by  29  inches.  1961. 
Available  in  a  woodland  edition  only. 

Oahu.  Limiting  parallels,  21°  and  22°.  Limiting  meridians,  1 57°30r  and  159°. 
Contour  interval,  200  feet.  Size,  22  by  34  inches.  1952. 

Figure  18.  Index  of  Army  Map  Service/Geological  Survey  1:250,000 
Scale  Mops  of  the  Hawaiian  Islands. 
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Figure  19.  Index  of  Advance  Material  Available  From  U.  S.  Geological  Survey  From  Current  Topographic  Mopping,  1  April  1967. 
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This  technical  note  is  intended  to  provide  geographic  and  other  background  information  to 
persons  who  have  an  interest  in  the  Pacific  Missile  Range  facilities  at  Barking  Sands,  Kauai, 
and  in  the  State  of  Hawaii  of  which  Kauai  is  a  part. 

The  information  set  forth  herein  should  be  both  useful  and  interesting  to  residents  and 
visitors  alike. 


